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Abstract 
 
It is well known that agricultural systems have developed throughout history according to the scientifical and 
technological progress, and also to the needs of the society. The trial was carried out for emphasizing the annual yields 
ofmaize and soybean culture when dthree different soil tillage systems are applied. The experimental field was placed in 
Jucu village, County of Cluj, while Felix soy variety, and Pioneer PR39D81 maize hybrid, represent the biological 
material. Three experimental variants were used (conventional tillage, minimum tillage, and no tillage), by each culture, 
maize, and soy, respectively. The highest maize yield resulted in when minimum tillage system was applied, 6326.03 
kg/ha, respectively, while the lowest production when no tillage was practiced, 5543 kg/ha, respectively. Concerning soy, 
the highest yeld was also reported when no tillage was practiced, 2615.87 kg/ha, respectively, while the lowest production 
when minumum tillage system tillage was practiced, 2426.03 kg/ha, respectively. 
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1. Introduction 
 
 The concept of sustainable development 
stands behind the maintenance of resources and the 
preservation of arable land [17, 18, 19, 20, 21, 22]. 
There are different views on what sustainability 
means.  
This issues was addresed lately to the 
adaptation needs generated by climate changes. It is 
imperative that the technologies that are developed in 
order to adopt to climate change will take into 
account some predictable changes. In this context, of 
major importance is the soil strategy and the 
regulations related, with the purpose of protection of 
its functions [6, 7, 12].  
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Within the current context emphasing the 
practices of sustainable agriculture, of great interest 
rests the identification of conservative soil solutions 
with the lowest possible polluting potential and 
minimal impact on biodiversity but, at the same time, 
significantly contributing both at maintenaining 
constant productions in terms of quantity, but also at 
increasing their quality, in terms of increased 
accumulation of dry matter and nutrients, 
simultaneously with low CO2 emissions. 
It is considered that intensive agriculture is 
involved in the reduction of land areas necessary for 
the production of food and feed (through high yields 
per unit area), which may result in an overproductive 
agricultural area that can be used in order to produce 
additional crops [2, 3, 5, 13, 14] . However exploring 
ways of intensifying agriculture is important due to 
its contribution in increasing the emissions of 
greenhouse gases [8, 15]. 
Agricultural systems have developed 
throughout history according to the scientifical and 
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technological progress, and also to the society’s 
needs [11]. By this term are understood all the 
technical-organizational and agronomic measures 
applied within a certain historical age in order to 
restore and rise the soils fertility and increase the 
agricultural production [4, 11] 
Within the agricultural system, the soil 
cultivation system is an integrated subsystem with 
decisive influence in the soil - plant - economic 
efficiency relationship [1]. 
 In order to obtain some results capable of 
providing a comprehensive picture of the 
effectiveness of soil systems, in terms of their effect 
on soil respiration, the aim of our research was 
addressed in a productive context. Thus, we carry out 
a trial for emphasizing the annual yields ofmaize and 
soybean culture when dthree different soil tillage 
systems are applied. 
 
2. Material and Method 
 
The experimental field was placed in Jucu 
village, which is situated at the interferience of the 
Someşan Plateau in the west and the Transylvanian 
Plain in the eastern part, being crossed from south to 
north by the Someşul Mic River. 
The biological material used consisted in 
soybean, the Felix variety, and maize, the Pioneer 
PR39D81 hybrid. 
The soybean Felix variety, created at SCDA 
Turda, has a very good productivity as well as an 
adequate suitability for mechanized harvesting. Also, 
this variety has a good resistance at shaking and 
falling. The pods are colored light brown, while the 
beans of ovoid shape are yellow [10]. The Pioneer 
PR39D81 maize hybrid, is a simple one, part of FAO 
Group IV, produced by DuPont,. It has a good 
productive capacity and is resistant to drought. It is 
also resistant at breakage and falling. The cobs are 
characterized by medium insertion, and the grain is 
colored intense yellow and is dentated [16]. Chemical 
materials, represented by fertilizers and plant 
protections products, were used uniformly in all 
experimental variants. 
The experimental design involved the 
following variants: 
A. Conventional system - SC V1 - reversible 
plough (22-25 cm) + rotary harrow (8-10 cm) 
B. Minimal work system - LM V2 - paraplow 
(18-21 cm) + rotary harrow (8-10 cm) 
C. System without works - direct sowing, SD 
V3 - direct sowing 
The experimental variants were studied for a 
period of 2 years in both corn and soybean crops, the 
crop rotation was performed after the following 
scheme : wheat - corn - soybean - sunflower. 
The results were interpreted by using the 
statistical programme, STATISTICA v.8.0 for 
Windows. In this aspect, the mediums, dispersion 
parameters (standard deviation, standard error of 
average, the coefficient of variability), significance 
of differences ("t" test) were calculated. 
 
3. Results and Discussions 
 
Regarding the influence of soil cultivation 
systems on crop rotation, namely on corn (Zea mays 
L.) and soy (Glycine hispida L.), the experimental 
results revealed several differences (Tables 1 and 2). 
 
 
Table 1. The basic statistics of the maize (Zea mays L.) production, function of tillage system, by entire 
experimental period, May – September 2014 (kg/ha) 
Issue Conventional Minimum tillage No tillage 
N 5 5 5 
?̅? –mean 6005.77bc 6326.03bc 5543c 
𝑠?̅? –standard error of mean 189,81 135,57 258,18 
s –standard deviation 423.28 302.34 575.75 
Min. 4159.00 6002.00 3088.00 
Max. 7012.00 7520.00 5791.00 
CV –coefficient of variation (%) 7.05 4.78 10.39 
b – p < 0.05%; c – p < 0.01%. 
 
 
In 2014, the highest yield at maize resulted for 
the experimental field in which the conventional 
plow and rotary harrow system was used, in wich an 
average yield of 6326.03 kg/ha was obtained 
The lowest yield at maize was recorded in the 
experimental variant without soil working system, 
equal with 5543 kg/ha, while the application of the 
minimum soil working system led to an intermediate 
average to those presented, namely 6006.77 kg/ha 
(Table 1).  
The difference between the average maize 
production per hectare obtained in the experimental 
variant using conventional soil works and those 
resulting while appling unconventional minimun and 
direct sowing technologies was statistically ensured 
at the 1% threshold of significance while the 
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difference between the average productions per 
hectare obtained in case of appling the minimun and 
direct sowing systems is lower, being statistically 
ensured only at 5%  threshold of significance (Table 
2). The results of our study are consistent with those 
obtained by Moraru and Rusu in 2013 [9], concerning 
the maize crop, both as the obtained values and also 
as a result of the applied soil systems. 
Considering the soy production, the maximum 
yield per hectare, namely 2615.87 kg/ha, was 
recorded while applying the unconventional system 
without direct soil sowing (Table 2). 
 
Table 2.The basic statistics of the soy (Glycine hispida  L.) production, function of tillage system, by entire 
experimental period, May – September 2015 (kg/ha) 
Issue Conventional Minimum tillage No tillage 
N 5 5 5 
?̅? –mean 2510.19a 2426.03ab 2615.87ab 
𝑠?̅? –standard error of mean 32.78 54.30 26.74 
s –standard deviation 182.49 302.34 148.88 
Min. 2090 1802 2100 
Max. 3312 3300 2980 
CV –coefficient of variation (%) 7.57 14.22 5.69 
a – p > 0.05;  b – p < 0.05%. 
 
When applying the conventional soil system, 
the lowest production was recorded at soybean, equal 
with 2462.03 kg/ha, while the minimum soil working 
system has led, similar to the case of the maize crop 
cultiveted in the previous experimental year, to an 
average yield per hectare, intermediary to the other 
two, namely of  2510.19 kg/ha (Table 2).  
The difference between the average soybean 
yield per hectare obtained in the experimental variant 
using conventional soil works and those obtained by 
applying unconventional technologies without soil 
works is statistically ensured at the 5% threshold of 
significance, while the differences between yields per 
hectare obtained with minimal soil works and the 
productions obtained when applying the other two 
soil cultivation systems are not statistically ensured 
at the 5% threshold of significance  (Table 6.43).  
The results of our study are consistent with 
those recorded by Moraru and Rusu in 2013 [9] in 
maize crop in terms of the yields obtained according 
to the applied soil system, but in terms of the  values, 
the results of this study, expressed in kg/Ha, are 
superior. 
 
4. Conclusions 
 
In 2014, when maize was cultivated in 
experimental field, the highest yield was reported in 
the experimental field in which the minimum soil 
tillage system was applied, obtaining an average 
yield of 6326.03 kg /ha. The lowest production of 
maize resulted in the experimental field where no 
tillage ws used, and direct sowing was practiced, 
namely 5543 kg /ha, while the application of the 
conventional plow and rotary harrow system led to an 
intermediary average yield, compared to those 
already presented, 6006.77 kg/ha, respectiely. 
 Regarding the soybean production, the 
maximum yield by hectare, namely 2615.87 kg/ha, 
was reported in case of applying unconventional soil 
systems without soil tillage, and direct sowing. When 
applying the conventional soil system, resulted the 
lowest soy production (2462.03 kg/ha), while when 
minimum soil tillage system was applied, an 
intermediary average yield compared to those already 
presented, was obtained,  2510.19 kg/ha, 
respectively. 
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